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The BIOTA Southern Africa transects 
(Fig. 1, on left side) have been designed 
to describe biodiversity changes in space 
and time along two major climatic gra-
dients in the western part of southern 
Africa (see also Articles III.2.1, III.3.1). 
The main transect runs from northeast 
Namibia (Observatory S01) to the Cape 
Peninsula (Observatory S33) in south-
west South Africa. It is characterised by 
an extensive and varied rainfall gradient 
from a zone with high summer rainfall 
(536 mm a-1) in the north to a region of 
high winter rainfall (698 mm a-1) in the 
south (Figs. 2 & 3). Lowest mean annual 
rainfall along the transect (see also Table 
1) is recorded at the very steep transition 
zone between summer and winter rainfall 
at the Gariep River at the border between 
Namibia and South Africa (Fig. 3). The 
Observatory with the lowest annual pre-
cipitation in the summer rainfall zone is 
the Observatory Karios (S12; 98 mm) 
and the Observatories with the lowest 
annual precipitation in the winter rain-
fall zone are Numees (S20) and Groot 
Derm (S21) each of which receives about 
57 mm annual precipitation and Koe-
roegap Vlakte (S18) with 73 mm (com-
pare Fig. 3). The Observatories Karios 
The BIOTA transects in southern Africa 















Fig. 2: Percentage of winter rainfall in the BIOTA Southern Africa study region (based 
on data from Hijmans et al. 2005). 
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Fig. 3: Climatic features of the BIOTA Southern Africa study region (based on data from Hijmans et al. 2005).  























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































and  Koeroegap Vlakte are only 100 km 
apart, and this short distance is indicative 
of the extremely steep rainfall seasonal-
ity gradient that exists between summer 
and winter rainfall zones in this part of 
southern Africa. 
The other main rainfall gradient in 
southern Africa is described by the cen-
tral Namibian coast-inland transect that 
runs from the Observatories Wlotzkas-
baken (S16) and Kleinberg (S34) at the 
coast of the Namib Desert with only 12 or 
16 mm precipitation per year to the east-
ern part of central Namibia (Observatory 
Sandveld, S41) with almost 400 mm pre-
cipitation per year. This transect is also 
characterised by a steep increase in the 
mean annual diurnal temperature range 
(Fig. 2), which describes the mean annu-
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day and night. This diurnal range is lowest 
(< 5°C) along the coast but increases sig-
nificantly inland (< 17.8°C) and is most 
extreme in the Kalahari basin where 
the Observatory Alpha (S17) is located 
(20°C). 
The northern Namibian west-east 
transect is represented by the Obser-
vatories Ogongo (S42) and Omano 
go  Ndjamba (S43) in the west with 
469 mm a-1 and the more humid Observa-
tories Mile 46 (S01) and Mutompo (S02) 
with 698 mm a-1 in the east. The Observa-
tories in the northwest (S42, S43) also ex-
perience the highest mean annual temper-
ature compared with other Observatories 
in the study area (Fig. 2). The areas with 
the lowest annual rainfall in the study re-
gion of southern Africa also experience 
the longest dry seasons (up to 12 months 
per year). New sites for Observatories 
in Kaokoveld and Damaraland towards 
the west coast of northern Namibia have 
been identified and preliminary sampling 
of botanical data has been done.
These gradients straddle distinct bi-
omes (Fig. 4), which are characterised 
by different climatic regimes (see Arti-
cle III.2.1 on climate patterns in south-
ern Africa). This, in turn, influences the 
geomorphology and soils (Article III.3.3) 
and drive the composition of plant life 
forms (Article III.3.9) as well as the other 
biota in the biome. 
Climate change projections (Articles 
III.2.1, III.3.1) suggest that the western 
part of southern Africa will be severely 
affected by changes in rainfall seasonal-
ity and total amount of rainfall, by in-
crease in rainfall variability as well as in 
changes in temperature. These projected 
changes will also have effects on the geo-
graphical distribution of the biota of the 
biomes that will most likely be detect-
able along gradients and at the transition 
zones between the biomes. 
Therefore, the focal study sites of 
BIOTA Southern Africa’s interdiscipli-
nary research and long-term monitoring 
programme, the BIOTA Biodiversity Ob-
servatories (see Subchapter II.1.2), have 
been placed along this major climatic 
gradient, covering all six biomes in the 
region. 
The BIOTA Observatories have been 
placed in landscapes that are representa-
Fig. 4: Biomes of southern Africa, modified after Mucina & Rutherford (2006) and Men-
delsohn et al. (2002) (map drawn by Uwe Ulrich Jäschke and Karen Langner).





tive of larger parts of the respective biome 
by being exposed to zonal conditions in 
terms of climate, geomorphology, and 
soils. Ecosystems like mountains, ma-
jor riverbeds or other geomorphologic 
features, which reflect azonal environ-
mental conditions or landuse types, and 
which are atypical for the larger biome, 
have been avoided (but see the Observa-
tory Numees [S20] as the only exception 
from this rule). 
Every biome is characterised by its 
own range of land tenure and landuse 
types as defined by the environmental 
(climate and soil) and socio-economic 
frame conditions. The main landuse and 
tenure types within the biomes are repre-
sented in BIOTA’s experimental design. 
Only in the northern Biome (Woodland 
Savanna) and the southern end (Fyn-
bos Biome) of the BIOTA north-south 
transect is precipitation sufficient to al-
low for regular ploughing and cropping. 
Landuse in the more arid biomes along 
the transect relies primarily on grazing 
of rangeland (i.e. natural vegetation), by 
cattle, sheep, and goats or wildlife, de-
pending on the carrying capacity of the 
land and on the particularly land tenure 
arrangement, which exists at a site. Na-
ture conservation by the state, parastatal 
organisations or private land owners has 
become increasingly important in the re-
gion over the last two decades. Conserva-
tion as a landuse practice on private and 
state land typically aims to benefit eco-
nomically from tourism. 
Depending on the historic develop-
ment and recent governance, different 
land tenure arrangements (mainly com-
munal, privately owned, and state) and 
their respective land management sys-
tems co-exist in southern Africa. The 
Observatories have been placed in a way 
that the impacts of the biome-specific 
landuse and land tenure on the environ-
ment are documented and monitored. 
Due to the different biome-specific 
natural conditions and ecological dynam-
ics as well as land management and gov-
ernance types, the biomes face different 
environmental challenges (see also Chap-
ters III.5 and IV.1–IV.5). In the Wood-
land Savanna for instance deforestation 
through illegal logging causes rapid loss 
of natural resources and biodiversity. In 
the more arid Thornbush Savanna, how-
ever, the main challenge for sustainable 
land management emerges from the im-
pact of bush encroachment that decreases 
grazing potential. The even more arid 
Nama Karoo, with its relatively low pri-
mary production potential, is prone to the 
loss of biomass and soil fertility caused by 
overgrazing and trampling. Large parts of 
the Namib Desert Biome are too arid and 
thus not subject to agriculture. However, 
unsustainable recreation activities, urban 
development, and an increase in mining 
activities form a severe threat to these 
fragile ecosystems. The Succulent Ka-
roo Biome, on the other hand, is mainly 
threatened by overutilization through the 
impact of heavy stocking, which can lead 
to changes in plant species composition 
in favour of short-lived ephemeral plants 
thus increasing the risk for farmers dur-
ing drought years. Finally, the Fynbos 
Biome receives enough rainfall to allow 
for crop farming with the effect that large 
parts of the lowlands within this biome 
are fragmented through ploughing. This 
in turn, can lead to the irreversible de-
struction of ecosystem and concomitant 
loss of biodiversity. Landscape fragmen-
tation can even have a negative effect on 
ecosystem processes in the remaining, 
relatively intact “island”. 
The described management impacts 
have knock-on effects for a broad range 
of ecosystem components and functions, 
which may be further aggravated through 
projected climate change. The BIOTA 
Observatories (see below) have been de-
veloped and implemented as a standard-
ised long-term biodiversity monitoring 
tool. The Observatories provide compa-
rable data on the changes in inventories 
of the biota and their biotic and abiotic 
drivers over time. 
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